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Patient information

* Patient age / sex: 88 y/o, male
e Patient name / number: © © ©) / XXXXXXX



Chief complaint

e ecchymosis over his eyelid and petechia over
his limbs



Present illness

* He recept re-do TKR in the xxxx E2[%, then he
was managed with celebrix for pain control

* On 8/4, he visited our OPD where ecchymosis
over his eyelid and petechia over his limbs.

* INR>10, coumadin over dose was suspected



Past history & operation history

* HTN for several years

* OA knee s/p TKR *2 and under regullar
medicine for pain control

e CAD with TVD and LM disease S/P CABG X4
and under regullar warfarin



Personal history

* No betel-nut, no smokimg, no alcohol
* No allerge to food and medicine



Family tree

‘ X
- o

DM type 2

T

s/p stent *2



*Review of system

General: no malaise, no fever, no chills, no
weight change

Cardiovascular system: no chest tightness, no
syncope, no palpitation

Pulmonary system: no hemoptysis

Gastrointestinal system: tarry stool (+), no
abdomen pain or discomfort

Neurologic system: no consciousness change,
no headache



Physical examination

RHB, normal S1& Heart Hand Bones
S2, no S3& S4, no
murmur

Ear Hair

Full expansion, clear
breath sound,
bilateral basal rales
(-)or wheezing(-).

Lungs

ecchymosis over
the eyelid,OD

Eye

Hip Bone




eLab data

wBC HGB HCT NEUT PT

PT-INR Ca Mg Na K



For r/o gastric bleeding
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For r/o Hema related
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|Dear Dr ;I
This is a case of s/p CABG AND S/P TER. Due to the anemia poo
Thanks a lot,
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|Dear Chief 3

This 78 vip male patienmt who was admitted to ward due to cou
Underlying: CAD s/ CABG, right TER

Previous hemagram was within normal range in 2015-9, he de
After admission, PT was corrected quickly and PRBC tranfusic
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Diagnosis

1. Coumadin over dose
2. CAD with TVD and LM disease S/P CABG X4

(LIMA-CAD, SVG to RCA-D, LCx, Diag) on 2011-
08-19.

3. Hypertension.
4. Anemia ,cause unknown



PROTHROMBIN TIME PROLONG



Introduction

Clotting times : the time to clot

Ca2+ : coagulation factor complexed on
activated cell surfaces or phospholipids.

tissue factor for the prothrombin time [PT]

silica or diatomaceous earth for the activated
thromboplastin time [aPTT])

PT are standardized with the international
normalized ratio (INR)



Inhibitor present

‘ Abnormal coagulation times (PT and/or aPTT) ‘

v

| Dioes the patient have bleeding or thrombosis? |

[
Yes

v

Refer to UpToDate

content on these findings

1
Mo

¥

Repeat testing
abnormal?

v

aPTT prolonged,
PT normal

v

aPTT-based mixing

study (3 minutes and
2 hours incubation)

v

aPTT and PT

Yes MNo
¥
Laboratory error, no
further evaluation reguired
Y
aPTT normal,
PT prolonged

v

Potential cause identified from
patient evaluation (eq. liver disease,

DIC, over-anticoagulation with warfarin)

[ 1
Yes Mo

¥ ¥

both prolonged

v

Potential cause identified from

patient evaluation (eg. liver disease,
DIC, over-anticoagulation with warfarin)

[ 1
Yes Mo

¥ ¥

| Heparin suspected? |

Testing for intrinsic
I pathway defects*

Evaluation/treatment for
underlying problem

PT-based mixing study
and factor VII activity

forfunderlying problem

m

Waluation/treatment

v

v

TT prolonged
RT normal

TT normal
RT normal

J

+ Y

Testing basad on
inhibitor characteristics *

v

v

v

Mixing study does not
correct, FVII low

Mixing study
corrects, FVII low

Prolonged

v

| FVII inhibitor |

| FVII deficiency |

Testing for
fibrincgen disorders*

Testing for common

pathway defects*




¥

aPTT Ei'IID-ITrl-alr
PT prjlonged

v
Potential cause identified from
patient evaluation (eq, liver disease,
DIC, mr—anl:imag_i;llal:iﬂn with warfarin)
|
[ ; |
Yas No

¥ ¥

Evaluation/treatment for PT-based mixing study
underlying problem and factor VII activity

g }

Mixing slé:ud'y' does not Mixing study
correct, FVII low corrects, FVII low

¥ v

[PVt inhibitor | [FVIl deficiency




Contact factors, ¥XIa, XIIa Tissue factor
Intrinsic Extrinsic
pathway VITIa™, IXa VIIa pathway
Xa, Va, phospholipids
Prothrembin  —= Thrombin

Common (Factor II) (Factor IIa) Common
pathway pathway

Fibrinogen

(factor I)

l

Initial fibnin clot

intrinsic (in red)
extrinsic (in blue)
common (in green) Cross-linked fibrin clot

Contact factors: prekallikrein and high molecular weight kininogen (HMWK).

the intrinsic (and common) : aPTT

the extrinsic (and common) : PT

thrombin time (TT)

the conversion of fibrinogen to fibrin, following the addition of exogenous thrombin. Fibrin is
crosslinked through the action of factor Xlll, making the final fibrin clot insoluble in 5 Molar
urea or monochloroacetic acid.

l Factor XIIIa
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— TF released from Prothrombin <— Prothrombin precursor
damaged endothelium @®
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Dabigatran  y/itamin K epoxide reductase

1
Coagulation CCaRa o \/
cascade Rhareaban ey /@' Q ® ol :
Apixaban '——_\ Warfarin <« u—
Thrombin

Factor Xa -0 -0 > OO —C—a
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Cilostazol T‘-‘* J

@ Clopidogrel
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Necrotic core

Normal Exposed subendothelium Ruptured plaque
Ref: Front. Pharmacol. 24 October 2011, Figure 1



Bleeding
symptoms

Bleeding disorder

Platelet defects (qualitative or

quantitative)

Clotting factor
deficiencies
{eqg, factor VIII or
factor IX
deficiencies)

Overview of
bleeding events

Mucocutaneous bleeding
{oral cavity, nasal,

gastrointestinal, and

genitourinary sites)

Deep tissue
bleeding

{including joints
and muscles)

Excessive
bleeding after
minaor cuts

Petechiae

Ecchymoses

Hemarthroses,
muscle
hematomas

Bleeding with
invasive
procedures,
including surgery

Yes

Common

Generally small and superficial;
may be significant, depending
upon the defect or degree of
thrombocytopenia

LIncommaon

Often immediate, with degree
of bleeding dependent upon
the severity of the defect,
ranging from none (eg, mild
degrees of thrombocytopenia
or mild platelet function defect)
to mild to severe (eq,
Glanzmann thrombasthenia)

Mot usually

Lncommaon

May develop large
subcutaneous and
soft tissue
hematomas

Commaon in severe
deficiency states or
in association with
injury N those with
mild to moderate
deficiency states

May be associated
either with
procedural bleeding
or delayed bleeding,
depending upon the
type and severity of
the defect




Clinical circumstance(s)

PT
testing
alone

aPTT
testing
alone

PT and
aPTT
testing

combined

Monitoring anticoagulation

Warfarin only (without
heparin)

Therapeutic unfractionated - v -
heparin (without warfarin)

Transitions between heparin - - Vv
and warfarin therapy

Patient assessment

Assessment of patients with - - W
signs or symptoms of
hemorrhage or thrombosis

Assessment of patients with ) - -
history of condition known to
be associated with risk of
bleeding or thrombosis due
to extrinsic coagulation
pathway abnormalities,
either genetic or acquired

Assessment of patients with - v -
history of condition known to
be associated with risk of
bleeding or thrombosis due
to intrinsic coagulation
pathway abnormalities,
either genetic or acquired

Assessment of risk of - - W
hemorrhage or thrombosis in
patients who are going to
have a medical intervention
known to be associated with
increased risk of bleeding or
thrombaosis




Clinical uses of the PT/INR

Evaluation of unexplained bleeding

Diaghosing disseminated intravascular
coagulation

Obtaining a baseline value prior to initiating
anticoagulation

Monitoring warfarin therapy
Assessment of liver synthetic function



Causes of prolonged PT

* Vitamin K antagonists — warfarin interfere with
post-translational modifications of
procoagulant factors Il, VII, IX, and X

* Other anticoagulants — Heparins and
fondaparinux inhibit thrombin and/or factor
Xa ; PT may become elevated at heparin
concentrations above 1 unit/mL ; All of the
available direct acting anticoagulants prolong
the PT, including argatroban, dabigatran,
rivaroxaban, apixaban, and edoxaban.



* Vitamin K deficiency — impaired nutrition,
prolonged use of broad spectrum antibiotics,
or fat malabsorption syndromes ; if severe,
both the PT and aPTT may be prolonged

* Liver disease — decreased production of both
vitamin K-dependent and vitamin K-
independent clotting factors ; predominant
effect on factor VIl



* DIC — coagulation factors become consumed
and depleted ; result in prolonged PT and aPTT.

e Factor deficiency — extrinsic pathway ;
includes deficiency of fibrinogen and factors II,

V, VI, or X
* Antiphospholipid antibodies — Lupus
anticoagulants with specificity for

prothrombin may cause
hypoprothrombinemia and prolongation of

the PT



LdUscs O LESL resuil pduerm

PT aPTT

Prolonged | Normal Inherited

Factor VII deficiency

Acquired

Mild vitamin K deficiency

Liver disease

Warfarin administration™
Acquired inhibitor of factor VII

Lupus anticoagulant (more commonly causes isolated prolonged aPTT; may be associated with
thrombosis rather than bleeding)




Normal

Prolonged

Inherited

Deficiency of factors VIII, IX, or XI

Deficiency of factor XII, prekallikrein, or HMW kininogen (not associated with a bleeding
diathesis)

von Willebrand disease (variable)

Acquired

Heparin administration™
Inhibitor of factors VIII, IX, XI, or XII
Acquired von Willebrand disease

Lupus anticoagulant (may be associated with thrombosis rather than bleeding)




Prolonged

Prolonged

Inherited

Deficiency of prothrombin, fibrinogen, or factors V or X

Combined factor deficiencies

Acquired

Liver disease

Disseminated intravascular coagulation

Supratherapeutic doses of anticoagulants

Severe vitamin K deficiency

Combined heparin and warfarin administration

Direct thrombin inhibitor administration (eg, argatroban, dabigatran)®

Direct factor ¥a inhibitor administration (eqg, nivaroxaban, aprxaban, edoxaban)
Fondaparinux administration (slight prolongation)

Inhibitor of prothrombin, fibrinogen, or factors V or X

Primary amyloidosis-associated factor X deficiency

Anticoagulant rodenticide poisoning




Anti-

Drug Brand
Drug PT aPTT factor Xa
class name(s) . .
activity
Vitamin K Warfarin Coumadin, 1 i -
antagonists Jantoven
Acenocoumarol | Sintrom 1 t/-* -
Heparins Unfractionated -1 1 T
heparin
LMW heparins - /- 1
Enoxaparin Lovenox
Dalteparin Fragmin
Nadroparin Fraxiparine
Fondaparinux | Arixtra - 1/- t
Direct Argatroban Acova ] T -
thrombin
inhibitars Dabigatran Pradaxa /- 1 -
Direct factor | Rivaroxaban Xarelto - - /-2
®a inhibitors . .
Aprxaban Eliquis 1/- /- /-4




Disorder Plt PT aPTT TT Fib
Vasculopathies, NMormal | Normal Mormal | Normal | Normal or
connective tissue increased™
diseases, or
collagen disorders
affecting skin
Thrombocytopenia Low Normal NMormal | Normal | Normal
Qualitative platelet Mormal | Normal Mormal | Normal | Normal
abnormalities or low T
Hemophilia A (factor | Normal | Normal Long Mormal | Normal
VIII deficiency)
von Willebrand Mormal? | Normal Long# Mormal | Normal
disease
Disseminated Low Long Long Long Low

intravascular
coagulation




May increase INR

Acetaminophen
Allopurinol
Amiodarone

Androgens (eg, methyltestosterone, oxandrolone,
testosterone)

Antibiotics

m Penicillins (eg, amoxicillin, amoxicillin-clavulanate)

Exceptions: Dicloxacillin and nafallin may decrease
the INR

m Doxycycline
m Cephalosporins

» Fluoroguinolones (eg, ciprofloxacin, levofloxacin,
moxifloxacin, norfloxacin)

m Macrolides (eg, azithromycin, erythromycin,
clarithromycin)

s Metronidazole

s Trimethoprim-sulfamethoxazole




Azole antifungals (eqg, fluconazole, miconazole [oral],
voriconazole)™

Cancer therapies

m Capecitabine
m Fluorouracil (5-FU)
s Imatinib

s Tamoxifen

Cholesterol-lowenng agents (eg, gemfibrozil,
fenofibrate, fluvastatin, lovastatin, rosuvastatin,
simvastatin)

Exception: Cholestyramine may decrease the INR
Cimetidine
Glucocorticoids (eg, prednisone, methylprednisolone)

Omeprazole (case reports with other proton pump
inhibitors)

Serotonin reuptake inhibitors (eqg, duloxetine, fluoxetine,
fluvoxamine, sertraline, venlafaxine)

Sitaxentan (not availlable in United States)

Tramadol




May decrease INR

Antibiotics
m Dicloxacillin
m Griseofulvin
m Mafcillin
m Rifampin
Azathioprine

Enzyme-inducing antiepileptic drugs (eqg, carbamazepine,
phenobarbital, phenvtoin [mixed effects described])

Cholestyramine

Herbal remedies (eg, 5t John's wort)™
Ritonavir

Sucralfate

Vitamin K
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e L B I 48 [N 262~ 26235 E3 516
L A Dabigatran Rivaroxaban Apixaban Warfarin
Vitamin K
: dependent
3k 1] Thrombin Factor Xa Factor Xa coagulation
factor
59 I °% # 8 H=R # 8 —:R 8 H=Rk B8 —:k
ABTH$ 6% 66-100% >50% >95%
R ¥ ik R I 0.5-2/) 8 2-4/\ B -4/ iF 90 7%~
¥FEM 12-14/)-0F 9./} u¥ 8-13/)-iF 36-42/) ¥
VH %30y 80% 66% 25% 92%
Eaks 35% 90% 90% 99%
: & P-gp#e
& 1 P-gp#o
P-gp 47 &) & a1 m  OYP3A4dp CYP2C9,
l&il#m 7{0 _:'% i;i fi’] CYP3_1A4:%' *J H] ';f:'J ‘ﬁ']fu ES i;i 1A2' 3A4
Fo 35 4 B #
3 & & PCCs & FFP
e (338 ) (32 3% PCCs) (3% PCCs) svitamin K

&5 I : FFP-fresh frozen plasma, PCCs-prothrombin complex concentrates, P-gp-P-glycoprotein




Warfarin V.S. Dabigatran

Dabigatran®

ks IR MEFIVIIX &
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o | BEAIROESRONR)  LLE SR R \
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Warfarin %5405 1 ) £ % 7] (6 B0 2 | I Warfarin§ B3 — 4 0 35% M A
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! Graeme ). Hankey and John W. Bkelboom, Dabigatran Etexilate: A New Oral Thrombin Inhibitor, Circutation 2011;123;1426-1450
T Hart RG, Banavent O, McBride R, Pearce LA, Antitheombaotic therapy 10 prevent stroke i patients with atrial fibeillation: 2 meta-analysis. Ann o

term Med 1999; 131(7): 492.501
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Rivaroxaban Dabigatran Apixaban Warfarin | Aspirin | Clopidogrel | Ticagrelor Ticlopidine
PR mIR Xarelto B % Pradaxa &12iE Eliquis 3Zmzeit | 5K 7-10 X | Plavix {#12%8 | Brilinta &5  10-14 X
BIheE | LmElE | 1§ = & = &® = INR<14 5X 5X
CrCl>80 ml/min =1k |=22KkK |z1X% 22Kk |=z1XK 22K
CrCl 50-80 ml/min 215X |23X
CrCl 30-50 ml/min 22K 24K
CrCl 15-30 ml/min | 215X AL A 215X
CrCl <15 ml/min AAZAERER

CrCl: Creatinine Clearance

Ref: EHRA practical guide for use of the new oral anticoagulants 2013, ACCP perioperative management of antithrombotic therapy 2012, UpToDate
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1. f&1Ewarfarin dosesi 544 {Edose
2

B HEAIINR - DIGREEE| S -

2 —{Edose - # [ARIEE £ (1-2.5
mg)&vit K -

ZNEAIINR - ZINRIEEBERMAS
warfarinilli ;A2 EE -

12 Fwarfarin - #Z80 BRAEEI £(2.5-5
mqg)RJvit K -
ZHNEHIINR - FINRIER B &4

warfarinili ;2 E S -

& Fwarfarin - #aslow IV infusion
(10 mg)&vit K - FFPEE,
prothrombin complex
concentration -

1B HINR - FINRIEE B ER 4
warfarinilli ;EZEE & -

ERACCP 20124
il

INR 4.5-10 - &~
mEmsavit K -
PRIER & Ak &
MESEA -



Warfarin Amiodarone 7 R4 Af b 8 69 (EAE AR | Amiodarone fp# R- and | {# A Amiodarone iFe i 6-8 A E W E
B B ML 3E & 1 B S-enantiomers of # INR - % Amiodarone & 4t 45 # ¥ 5 5l
Amiodarone i 3§ Warfarin 4 & CYP1A2, | & 100, 200, 300, or 400 mg/day - B 5
CYP2CO &y & Warfarin ] % A # 25%, 30%, 35%, or
40% - {218 ¥ #a& - 30-50% Warfarin &)
2% - 8 Amiodarone i - LEEE ¥
HH15-4 A - AUTRERBEE
Warfarin # ¥
Warfarin Azole Antifungals : 3 to warfarin &8 8 8 & | dp 4 warfarin g9 CYP2CO | &4 B 4% £ B AZOLE ANTIFUNGAL
Fluconazole A & B Fir £5 AGENT - £ F#EBRAEMNPT # INR
Miconazole - b 8038 5 Warfarin # &
Voriconazole
Warfarin Barbiturates : BARBITURATES & Vi | fi b iSs i ntst & # A fF A BARBITURATES .48 28 & jr 4%
Phenobarbital &% dn %] &9 1E W o do il Ak o HI LM | # o9 # & - #.k BARBITURATE #1:6 %
F & b FinstadodE - FEMNEAR
i = ik (& B benzodiazepine.
Warfarin Metronidazole Warfarin ¢94iAt daiE 3% | METRONIDAZOLE & |&£HA#EMR - - ARTEMNEAHaeER -
o il ae B | &Y Warfarin & % # ik & W 482 % Warfarin
Warfarin Quinolones 4 : Warfarin &4k dfE B # | Unknown. i ik % 3k QUINOLONE #ifid # - £ 3

Levofloxacin
Moxifloxacin

e

M A k4 A QUINOLONES 8% - i ot
% Warfarin #{# - £ FHEMNLiEA
-




Warfarin

Macrolide Antibiotic

Warfarin &9474% da £ 1§ 5§

Warfarin ) & # i rz £ %

% 3 M & 4% .k 3 B Macrolide #6474 % #

i : fo o il ae B |5 Fik W B R LA b B 1 R Ao i 0Y
Azithromycin i e
Clarithromycin
Erythromycin
Warfarin Tetracyclines : Warfarin s94iit sk 3% | TETRACYCLINES i | £ 25 M - BASFHRE RN bHER
Minocycline o B % ok & (hemostasis) | #= @ 65 35 4 Warfarin #( & - 5858 AH M
Tetracycline i dn ) Y JE oo B
Warfarin Fibric Acids - warfarin #1: 8 £ 4% MeEFEaEtEYE LHERMABREREINR i - & 2akig
Gemfibrozil % + {2 Fibric Acids § 4 #o HEaadMaE TR EARBRARLE
Fenofibrate O HR 4 3E do #) 69 {R.2E o B8 E e 8
BEE ikl b o f
Wertaein Saiicylates : Warfarin &4t 1§ i3 | Complicated. SRER - RAS N L E R LA & B 1S
Aspirin Ho » 3 he Aspirin i & N $ fo il id 38 4 Warfarin # & - 5SS A A%
B mfod M EHERY EEFERH &8
)
Warfarin NSAIDs : Wil a HERfdida | § Wb )45 BREEFs A - EHSEALHEMEL A
Ibuprofen & = R W 18T &4 48 B 4 Ak
KeTorolac
Diclofenac
Warfarin COX-2 Selective Warfarin 694738 & {E B3 | Unknown. ENSAID S LA eMEet- 1M
NSAID : o fiiaMEAAREES
Celecoxib
Warfarin HMG-CoA Reductase | Warfarin et s iE 5 | dpdwardaringg CYP2CO | £ R AHE LER - REFHEINLEA
Inhibitor : o #u CYP3A4 % i - i % | #{4%¥ A - Atorvastatin and pravastatin #r
Fluvastatin 4 5- and R- Warfarin &) | Warfarin =4 #& £ 5% 8.




Lovastatin ke
Rosuvastatin
Simvastatin
Warfarin Thyroid Hormones o ) e &) B R £ #1W thyroid hormone | E R B A H b Gk EMERER -
P vitamin K it | £ ER - ARGORARAH ST - 48
At dn B F# v HEH R & - ##k THYROID HORMONE ;%
4 48 M ik # - RS a R e §
Warfarin Thioamines : {42 dn #| v THIOAMINES | Unknown. RERFEE oG REEMNERiEE -
Methimazole, & B G Ao o Rt il B 0 U0 4 O BT AT b B A &
Propylthiouracil A% W& 1E .
Warfarin Antineoplastic Agent : | Warfarin e 4idt it B |HFTHEALTOTHRAM, |LHRBR L cEMNREAHER - & 2ol
Carboplatin, fi do 4] Warfarin .3 8.8 | Warfarin 2] #
Cyclophosphamid, AR B T84 8
Etoposide,
Fluorouracil,
Gemcitabine,
Paclitaxel
Warfarin Sulfinpyrazone Warfarin &94i4% 4o ik B 5 | SULFINPYRAZONE & | B % B a8 b 4548 - 3 8 o6 8 dn 09 S 0
e b3 b b B 5. 8 4 & Warfarin &34, | Warfarin #{ & - .k 3 8 13T 5 4o
e 1% Warfarin M #{
Warfarin Sulfonamides Warfarin ehdiiz i B o | & fafef - 82 B M 4n sk b 3 Warfarin 48 8+ o0 B 18 4
I v 38 o 4 e i) B R TRIMETHOPRIM/SULF | Warfarin # %
AMETHOXAZOLE

(TMP-SMZ) 4 &
S-warfarin &) 5 4% ¥




Warfarin Tamoxifen O R 4R o ] 69 {1 AR &R | Unknown. FHER - B TGS O RFLAR & & 6 B
LN SCE R ¥ EHREMNPTRRAEHT
i o & 9T B
Warfarin Androgens(17-alkyl) © | 17-ALKYL ANDROGENS | Unknown ETHBEER SHEEH - WAK VO
Danazol I {f O HRALAE do B 65 41 AR Mitsa MO LEIMNLRLHER
L i E 1 F=45 #R(PT)
Warfarin Vitamin E $L A% do 1 1R 38 Ao VITAMIN E & F 4 AREREoRAELMNOBARER R
vitamin K @it st e ® (A - $EME 0548 o @b FEiiida
F - Babito o RiTaEe | #E
Heh R
Tissue Warfarin 1 o B W 4 i Ao il 3 16 B 9 1F FRAX

plasminogen
activator

HHLBE:

Drug interaction facts 2011 :the authority on drug interactions f[editor] David 5. Tatro.

http://www.crediblemeds_org/healthcare-providers/drug-drug-interaction




Hospital course

2016/08/04~2016/08/10

Hold plavix

2016/08/07

PTINR : 1.32 =» add Plavix 1# po QD



{(FE RSBl 7S AR AZLHE

5 AEZE (Patient Care)

<215k (Medical Knowledge)

e TAEPEE K % £ (Practice-based learning

and improvement)

NIREHR B Tc (Interpersonal and

communication skills)

B 23 (Professionalism)
BT 2 HER T AE(Systems-based practice)




